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Research Trends of CV23 Electroacupuncture:
A Literature Review Focusing on PubMed and Domestic Studies

Chae-Rim Yoon!, Su-Hyun Choi', Nahyun Jeong"’, Dahee Jeong'?,
Yoohyun Sim'?, Hae-in Jeong'?, Na-Yeon Ha'®, Jinsung Kim'%®

'Division of Digestive Diseases, Dept. of Korean Internal Medicine, Kyung Hee University Korean Medicine Hospital
Dept. of Clinical Korean Medicine, Graduate School, Kyung Hee University
%Dept. of Digestive Diseases, College of Korean Medicine, Kyung Hee University

ABSTRACT

Objectives: The purpose of this study was to analyze the research trends of electroacupuncture (EA) at CV23.

Methods: Studies published until July 2024 were searched on PubMed and domestic databases (OASIS, ScienceON, RISS,
KISS, KCI, KMbase, and DBpia) using the keywords “CV23”", “lianquan”, “electroacupuncture”, “93”, “AA", and “A7)A=".

Results: A total of 16 studies were selected. There were 6 randomized controlled trials, 1 case report. and 9 experimental
studies. Of the 16 papers selected, 15 examined the effect of EA at CV23 on improving swallowing function. Clinical studies
found that EA at CV23 was effective in improving dysphagia. aphasia, and drooling symptoms through mechanisms such as
increased hyolaryngeal movement, normalization of pathologically elevated NO, ET. and improvement of excitement of the
swallowing motor cortex. According to experimental studies, EA at CV23 activates the brain region associated with swallowing
function, promotes the swallowing reflex by increasing neurotransmitters, improves electromyography of the swallowing muscles,
and improves blood flow around CV23.

Conclusion: Electroacupuncture at CV23 may be an effective and safe method for post-stroke dysphagia. post-stroke
aphasia, and post-stroke drooling. In the future, research should be conducted in different diseases and high-quality studies
should be conducted.

Key words: electroacupuncture, CV23, Yeomcheon. Lianquan. review
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ZAE - 272 - HLE - Zfe] - AlRE - Hofol - ofLf 2 - ZAY

Records removed before screening:

| (n=15)

™| Literature review (n=2)

= Records identified  through
o database searching (n=60):
8 | | Pubmed (n=20), RISS (n=17),
£ KCI (n=1), KISS (n=0), KMBASE
5 (n=0), OASIS (n=0), DBpia (n=6),
= ScienceON (n=16)
Yy
Records screened
(n=40)
]
=
E
g Reports assessed for eligibility
Lo (n=25)
A4
E Studies included in review
=
5 (n=16)

¥

Duplicate records removed (n=20)

Records excluded on title/abstract

Reports excluded (n=9):

Protocol for RCT (n=1)

Mot using EA at CV23 (n=3)

Main treatment is not EA at CV23
(n=3)

Fig. 1. Prisma flow diagram for process of literature search and selection.

RISS : research information sharing service, KCI : Korea citation index, KISS : Korean studies information
service system, KMbase : Korean medical database, OASIS: oriental medicine advanced searching integrated
system, DBpia : data base periodical information academic.
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A% A48 % 1699 £EE PSR A7
59¢ 40T 97 Jeel et YAATe} A
gaTe Feskan gaTe 4% 97 44
A9 4, AW 9 9, A= 25 2 12 A7
A% WPy, AR BAE P Ak RS ¥
Sd3 APATE A% 9T Al 54, 2
g, A3 A2 g, A BAAE 2
2 wAsn

1. A7 =&
B Ao HEAoT Y =L dAxy

2018+ 25454, 2019 31171 20200 1%, 2022
0mME 2023 3:PE, 2024 28" e}, o] F
ol A =T 108, T2 s =1 4
H, g=ol2 AAE =3l 28 o|qith A2
Q) Abed e TR UINAL 1§ e g guflils 022
ol YAAT F T2 HE2E AHRCTI7E 6

2 ¥ (case report) 7} 18Me]glt}

$1213161721.23
(Table 1).
2. Mo
D A7+ A & % EA
23y gAY AT dAdRE = F 3589
o7 F2A d2d AT (8o vARtY =

2 294 Hd 1048190 24 2y 19
< FA sats gz dlgon, Fakg Yz



LH(CV23)2l MERZ AT S& © Puomed2t TH=ES FH2Z2

T+ AT 689 =F 2RoA A dAre] Py A 21.45£1.96e14 Z o 67.8+12.6M % wheFstdet. F
Wol dal Qs SHLINILY a9l Az A7 1BIE QT U 37
A ZALe] 7} o3 A 3L R Wk o M Azl Wgh odF $leo] 9= Fxah dFsidHh
do) e Fel A Py Ao S T & 2 799 =% Z 192 ¥EF F ATl
O oAFA] _ﬁ_o 717k 7]53]_oﬂ—r HA 401 %x}’g 13.16.17% 5_4_7%_26&_ 5 o‘ig]__—i_% %x} 1%23%
oM Hdf 6ol en Ht 1 717 AAISE 4 HEF & Ao]Z g, 19l HEF T HEF
LIS o o] HF §H 77 4 2449 A2 qatew g 191 AZelE dite
A H9) 641Dl BE AT AT = S3eh(Table 1
ddAte] d=E dFgsen H4 A HA
Table 1. Characteristics of Included Clinical Studies
First . .
Study . . Patient Duration range Age range/AVG
?;121;;);* Language design Disease Intervention (nn M: F) /AVG of illness (years)
Age range (patient, n)
(A) 40-49(4), 50-59(7),
Chen Post-stroke (A) EA+MA (A) 25,11 : 14 60-69(8), 70-(6)
(2005) "2 Chinese RCT pseudobulbar (B) EA+MA+WM (B) 25, 13 : 12 NR (B) 40-49(5), 50-59(8),
paralysis  (C) WM (C) 25,15 : 10 60-69(8), 70-(4)
(C) 40-49(5), 50-59(6),
60-69(9), 70-(5)
Gong K ROT Post-stroke (A) SSP (A) 11,7 - 4 (A) 134+38 m  (A) 67.8+12.6
(2013)18 Horean dysphagia (B) sham SSP (B) 1.8 : 3 (B) 125¢62m  (B) 60.2:07
(A) 4-165 d,
Zhang Chinese RCT Post-stroke (A) LF (2 Hz) (A) 30,16 - 14 29+3 d (A) 40-75, 6011
(2018)" dysphagia (B) HF (100 Hz) (B) 30, 15 : 15 (B) 6-160 d, (B) 42-74, 5949
22+4 d
(A) 4182 m,
Qin Chinese RCT Post-stroke (A) EA+MA (A) 52,28 - 24 6.2£1.5 m (A) 38-78, 53.4£10.7
(20197 dysphagia  (B) Non-acu (B) 52,27 : 25 (B) 43-87 m, (B) 39-79, 53.811.4
6414 m
Tang . (A) EA (A) 20, 10 = 10 (A) 21.45+1.96
(092 Enelish RCT  healthy gy o pa (B) 20010 : 10 NR (B) 2185<1.60
(A) 30-365 d,
Li Chi ROT Post-stroke (A) EA+MA (A) 28,21 = 7 150.7£126.8 d (A) 30-85, 63£15
(2003)8 MRS aphasia  (B) Non-acu (B)28:22:6 (B) 30-329d  (B) 38-84, 6510
132.4+95.0 d
Ahn Post-stroke EA+MA )
(2014)" Korean CR drooling FHMAWM 1. 1:0 6 y/NA 46/NA
RCT : randomized controlled trial, CR : case report, M : male, F : female, AGV : average, EA : electro-acupuncture,

MA": manual acupuncture, WM: western medicine, SSP :
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silver spike point, LF :
NR : not reported, d : day(s), m : month(s), y : year(s)

low frequency, HF : high frequency,
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(Standardized Swallowing Assessment)& #431+=
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o "k (p<0.001) o= 01]/‘1% e el #Es
Al st CDC A4 A2574ds BF A=

T % 7+ vaelA folst zkel7k sdsdek(both
p<0.05). Zhang(2018)¢] 7% A= VFSS(Video
Fluoroscopic Swallowing Study) ZHAMA#HE F2
A£=2 3 ed L+ HF"C BEF AR F 37
718 3 AlZh QF719 R Ad Az R A
Al7ro]l g AH 7HAsked 1 (all p0.05), LF+
oA o &3 olsitt(all p<0.05).

Tang(2022)7& 77}e1& Aoz AAX 87}
sl 5 A TEA ks mX=A] Fal
7] S8 A5 P, AN EE HER
29 FA7] % <X (the resting motor threshold,
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MEP)E &&33d

O-

9] (motor evoked potential,
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= A A S 8985229 RMTE Zaskdy
MEP?] A& 7443813, 21 Ze] Z718led (all p<0.05)
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wegt Lol ks el vls A NO, ET
FA7F FARCE FosA vrebaeH(p<0.05, 0.01)
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Table 2. Treatment and Results of Included Clinical Studies

2HE - 5781

KIS - HrI3] - AR - ool - Sl - 2IAI

First author Intervention (n) Acupoint for Stimulating Size of ™ Outcome measure Main results Adverse
(year) EA method needle (mm) duration reactions
RCT
1. (A) 96.0%. (B) 96.0%. (C) 84.0%*
2. (1) plasma NO
(A) 62.34%9.75—48.26%7.71,
(A) BA+MA (25) V23, 2 points 30 min, 1050 Ha, ) o
Chen  (B) EA+MA 1 cm bilateral 5-10 mA, NR i 1. Total effective rate (BI(AI(C)* NR
(2005) " +WM (25) to CV23, GV17, continuous waves, 2. plasma NO, ET
(C) WM (25) GB19 QD (2) plasma ET
(A) 65.28+17.56—35.22+6.04,
(B) 61.94+9.86—45.58+7.69,
(C) 61.21%9.12—53.51+8.26,
(B)(A)(C)**
20 min. 3 Hz 1. (A) 44.45%4.8—36.18+9.76*
Gong  (A) SSP (11) CV23, Cv2a, biphasic wave, 1. CDS score (B) 39.45+17.2138.3616.93
5 LI18, SP6. ; NA 4w (A)X(B)* NR
(2013) (B) sham SSP (11) continuous current, 2. Hyolaryngeal movement s
GB22 . 2. increased in (A)
3 times/week
(A))(B)*
30 min, continuous 1. (4) 933% (B) 66.7%"
Wave: tolerant 1. Total effective rate 2. decreased in (A), (B)*, (A)X(B)*
Zhang  (A) LF (30) Lo 2. VFSS 3. improved in (A), (B)* (A)X(B)*
(019 (B) HF(30) CV23, GV16 e 0B 2w g ey 4 (A) 35.33+149-30.40+0.67* NR
(B) 100 Hz 4, SSA (B) 34.63+1.45—33.761.10*
(A))(B)*
CV23, TE17 . p .
Qin (A) EA+MA (52) CV23, GV16, 30 min, 1520 Hz, : 0.30<75 1. Total effective rate L (4) 88.42/0 (B) 61.54% (A) 962%
(20197 (B) Non-acu (52)  TEA- GBX. "5t 0 TAD remainder ¢ YW 2584 2 (A)(B)* . . (®) 1154%
Neidaying ' 0.30%40 3. WST grade I 3. (A) 0—19*% (B) 0—8% (A)X(B)* ’
1. RMT and MEP latency
and amplitude of bilateral 1. (A) RMT reduced, MEP latency
Tang  (A) EA (20) CV23. GVI6 15 min, 2 Hz, 030%%5 14 mylohyoid muscle shortened, MET amplitude enlarged
(2022)"  (B) sham EA (52) ’ 09~3.0 mA, QD ' 2. RMT and MEP latency  (B) not significantly different
in terms of lateralization 2. not significant
change
Li  (A) EA+MA () inginﬁi?é“% VPVIaZVV"' 1. WAB score ; Eﬁ?ég i8*+40 73-60.68+41.09*
(202)% (B) Non-acu (28) ~ [2n&"CVZ3 QD restfor Zdays 030« 2w oy oo (B) 55.2537.9957 4637 41* NR
after 5 days of
. (A))(B)
continuous treatment
Case report
4 acupuncture 15 min, Frequency
. . . . . ang
Ahn | EA+MA+ pO}HtS on either Mix (2 Hz, 30 H2).  0.30x30 55 d Compared Wlth the 16d: 30_/0 NR
(2014) HM+WM (1) side of CV23, severest drooling (100%) After 16 d : 0%
9T4 ST6 Out Range Low, QD
RCT : randomized controlled trial. EA : electro-acupuncture, MA : manual acupuncture, WM : western medicine, SSP : silver spike point, LF : low

frequency, HF : high frequency, NR :
endothelin, CDS :
RMT

: Statistically significant difference (p<0.05), **

not reported, NA :
clinical dysphagia scale, VFSS :

not applicable, min :

minute, QD

- once a day, w - week(s), d : day(s), NO : nitric oxide, ET :
video fluoroscopic swallowing study, WST : water swallow test, SSA :
the resting motor threshold, MEP : motor evoked potential, WAB : western aphasia battery, CADL
: Statistically significant difference (p<0.01), ***

standardized swallowing assessment,
. communication abilities in daily living

: Statistically significant difference (p<0.001)

669



: Pubmed®t =Lh=

3. Mg

D 9+ 44 9 f= 34

A7 HAFeE AL FAE A 717k
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A=}
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2% Rose Bengal solutione %—" 3k Ml H¢el
laser beam= FAFsl= 333184 v (photochemical
method) & 3 PSDE sl (Table 3).

Table 3. Characteristics of Included Experimental Studies

First Subject
author Language , Age Disease Inducing method
Animal Sex -
(year) /weight
You . NR )
(2018)15 English SD rats M&F /950-320 ¢ Healthy
Shi . NR ]
(2019)18 English SD rats NR /950-300 ¢ Healthy
Ye - NR ]
(2019)% English SD rats NR /950-300 ¢ Healthy
Cui . . 8 m .
(2020)% English C57BL/6J mice M /2533 ¢ PSD  Photochemical method
Yuan . C57BL/6 J mice and NR .
(2002)2 English GAD67-GFP knock-in mice R /NR PSD Photochemical method
Yao . C57BL/6 mice and GAD67-GFP 2-3 m ,
(2003)% English transgenic mice M /2025 g PSD Photochemical method
(;gggr)lzs English (oT/BL6 mlcenirclg GAD6T-GEOP M 2/—%}1{11 PSD Photochemical method
(> Enlish CSTBL/GJ and GADG™-GFP mice M Y% PSD  Photochemical method
(;{)15.21)127 English CoT/BLE) mlcfniizd TRPVI-KO M 2/—%}1{11 PSD Photochemical method
PSD : post-stoke dysphagia, M : male, F : female, m : month(s), w : week(s), NR : not reported
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6 o FBIRADe A A3} 75} DY B
219 c-Fos B3 (c-Fos expressions) S H7IAZZE
AR e 2F 94 AR A8 F o-Fos U
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Az PCO(AE) =X STH(E=H) AR A=
Hla] 93 AAX 2} 2 o gz,
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response) “AHBAE AL =Re] ¥, ¥R
(Blood perfusion) & A3t =%-o] 291%% 5-HTIA
WP Substance PY, Transient Receptor Potential
Vanilloid 1(TRPV1) 23%7e A}&-3} =Fo] 77t
9oz B dAFoA 94 A A2 F HYriA
27} A= S Table 4).
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Table 4. Characteristics of Included Experimental Studies

Main results

1. Macroscopic swallowing function
First author : _ St 2. Neuron activi_ty or neuron response rate
(year) ntervention method 3. ¢c-Fos expressions
4. EMG responses
5. Blood perfusion
6. Others
. 1. Laryngeal elevation observed in (A), not observed in (B)
You (2018)15 E ; iﬁm gxz(gno?lyéi) 90 min. 2 Hz. 1 mA 4. Myoelectric activity of the mylohyoid muscle observed in (A), not in (B)
(C) normal ' ' 6. 5-HT1A expression in the NTS increased in (A)
(A) 31.00£10.69, (B) 23.60£9.12, (C) 6.70£7.32, (A)>(B)>(C)*
E ; Ei 8&2 1. Swallowing numbers increased and latency of first swallow shortened in (A), (B)**
: 1 . 0, 0, 0, 0, 1 1 *
Shi (2019% (C) EA © PC6 1 min. 2 Hz 2 mA g S_P% neurons in NA N(ﬁ) 66.67%. (B) 71.11% (C) 42.22%, (D) 35.56%. Higher in (A), (B)
(D) EA : ST3 . ¢c-Fos expression in _ _
(E) normal (A)22542.07, (B) 18.6£1.72, (C) 16.7£1.63, (D) 15.5+1.45, Higher in (A), (B)*
. 1. Swallowing numbers : (A))(B)>(C)*
(A) EA @ CV23 . . P ok
Ye (2019 (B) EA : PC6 Imin, 2 Hz, 1ma 5 D% Dewrons in V.LMV'M\(dA) 8L.7%. (B) 50%
(C) normal . ¢c-Fos expression in

A) 20.63£2.35, (B) 14.131.78, (C) 6.881.42, (A)>(B)>(C)*

(
PSD+EA (acute) : CV23 15 min. 2 Hz 1 mA 1. Swallowing numbers, water consumption increased in (A), (B)
PSD+EA (chronic) : CV23 ti‘nuous ‘wave " 2. activate SR neuron in M1, strengthen the excitatory of hypoglossal nerve
Cui (20202 (C) PSD +sham EA ( Ac)ori i 4. Enhanced in (A), (B)
PSD ay 5. Blood perfusion of M1, lower jaw increased in (A), (B)
6

normal (B) 3 days . release of substance P increased in (A), (B)

EA : OV23 15 min, 2 Hz, 1 mA,

EA : ST36 : 3. c-Fos expression in PVH significantly increased in (A)***
Vuan normal continuous wave
(2022)% PSD+EA : CV23 15 min 2 Hz 1 mA 3. ¢-Fos expression in PVH increased in (A), not in (B)
PSD +sham EA C‘;ignuousz'wav‘g " (A) 188741523 (B) 115409143 (C) 6580387.8**
PSD 4. EMG responses significantly increased in (A)*, not in (B)

PSD+EA : CV23
PSD +sham EA
PSD

1. Water consumption increased in (A)**, not in (B)
15 min, 2 Hz. 1 mA 3. ¢c-Fos expression in M1, PBN increased in (A)
4. EMG responses were significantly increased in PSD mice in (A)**, not in (B)

Yao (2023)%

~ o~~~ ~ ~|~~ ~ ~ |~~~ |~ ~ ~[~ ~ ~ ~ ~
N R NG Rl ) N NS ) NN

e Qg QO Qo HOOQOE QW EHOOQWOE| QW =

normal
Yuan PSD+EA : CV23 2. M1 neuron activity increased in (A)*
(2023) PSD 15 min, 2 Hz, 1 mA 3. c-Fos expression in M1 increased in (A)**
normal 4. EMG response improved in (A)
% PSD+EA : CV23 . 2. NTS neuron activity increased in (A)*
Ye (2024) PSD 15 min. 2 Hz, 1 mA 3. c-Fos expression in NTS increased in (A).
EA: CV23 15 min, 2 Hz, 1 mA. 5. blood perfusion of M1, S, near CV23 increased in (A)* rather than (B)
Vuan sham EA continuous wave 6. TRPVI expression near CV23 increased in (A)*
(20207 (A) PSD+EA: CV23 15 min. 2 Hz, 1 mA, | it consumption increased in (4)
(B) PSD continuous wave . response _unproved n (A.) .
6. TRPV1 expression near CV23 increased in (A)

PSD : post-stroke dysphagia, EA : electro-acupuncture, EMG : electromyography response, NTS : nucleus tractus solitaries, SR : swallowing-related, NA :
nucleus ambigus, VLM : ventrolateral medulla, M1 : the primary motor cortes, PVH : paraventricular hypothalamus, PBN : parabrachial nuclei, TRPV1 :
transient receptor potential vanilloid 1. SI : the primary sensory cortex

* t Statistically significant difference (p<0.05), ** : Statistically significant difference (p<0.01), *** : Statistically significant difference (p<0.001)
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2 ERste Hrista Azl sl Ak Soll Heqsted deprle #Ho] glem AT A
5 AbEske del gl d7eid 92 A€ I 94 AA 287t dAEE 2 FH PBN,
A-gste] A 2o &35 dHHA WLl of Tz oz olofe AAIRE B3l o
ol et ol FRHl H} A=) AS 17158 FARATIE Aol AAR A

5%
a1 2 Grlald wet o2 A E2AHE 4 gle] = Abs} 3 (Paraventricular hypothalamus, PVH):

3
A
LS
Qo7 AR AN EE B4 g ¥ el
74 A= ¢ Ao o2 9
Arel
0

T v v'H
T A3 43 A Ase A2FFEA d 2= 9 weEel Skt NA VLM, PBN,
o

F A7 234 Axe) ARES Fo)7] SlaA A4 4719 e LSy, PBN, NTS 59| of¢]
5 N5E Fadel s} 7ol E Beldt
=9 2 9F AR A& 3 NA VLM, M1, NTS9 #

S -

o

h=s hul

9 7 58 d3le HAL WAeE AE PVH, NTS9| c-Fos ¥&o] =718ttt c-Fos:
NO, ET® AA3s}), dslesode 24 s ol 5 ApFol ubSE wf W= chidz
T NAE B3 HEF & ddea Az A Ao B Ax2 AGEHY AT Rl
=3 A Aol EFE Hole oz Jepge Hol FA3}HISTE & 5 Uk

v AR A7 2% R3S AASA go} You(2018)8] AP Az 9H AA Az = 3
A8 23] A4 7psAd dg 2771 EE53d gz oA 5-HTIA L& o] Z7Fstsi=dl. 5-HTIA
= gHAA ] Aot A AH A 59| ojAtS o F8A = dskel #HAE A4 A 49 5-HT

5 Y

T}o -’F—%ﬂlﬂ dFo 2 3} WALE A= Hol &

g &S g, k9 Substance P 913} vkAb

of E3sldc) wety FF AFoME FHRE = —,z\_’\]?]" A7 A BA o] substance P2
= o B

of
J&

AA =2

9 Ao A3 AF7E FIEE o] FelHof & v ZAe qdsh ubabel Al e gid
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= 54 ubeE, c-Fos Hd, ZAE AAL EF o S NAANIE Z) e s & 4 sl olE
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